The use of counterfactual methods in the evaluation of policy interventions is today accepted as the best approach in the estimation of a programme's performance. However, even the simplest evaluations are often quite demanding in terms of the resources and the time needed to be implemented. In this paper we study the economic impact of a tourism media campaign launched in Nazaré, an old fishing community on the west coast of Portugal, to make big waves visible to the world. The campaign provided the required "informational media infrastructure" that created the public awareness necessary to boost tourism in the region. To measure the economic impact of that campaign on the local economy, we show how a counterfactual analysis can be implemented using regional statistical data on domestic and international tourist arrivals. We show how the method can be adapted to account for the presence of potential spillover effects that may have occurred, as neighboring municipalities could also have been affected by the intervention. We further compare the estimated impact on revenues with the costs incurred by the local municipality in the marketing campaign. Based on our empirical findings, we discuss policy implications to the municipalities in the region. 
Introduction
Survey data are often used to estimate the impact of natural or cultural attractions (i.e. parks, wildlife, heritage, waves, etc.), or of the campaigns undertaken to make them known to the public, on local economies. Examples are provided by Drimil et al. (2017) , Duffy (2014) , Jeong et al. (2015) , Saayman and Saayman (2010) (on the impact of state and national parks, and of wildlife), Stoeckl et al. (2010) (on the impact of live-board dive boats in the Great Barrier Reef), Lacher et al. (2013) , Felsenstein and Fleischer (2003) (on the impact of heritage, cultural attributes, and local festivals), among others. However, many of the studies that attempt to evaluate those impacts ignore the baseline scenario, that is, they do not take into account what would have happened in the absence of those attractions or media campaigns. 1, 2 In contrast, counterfactual analysis is today accepted as the best approach in policy evaluation since it aims at establishing the cause-and-effect relationship between a particular policy intervention and the resulting outcomes. However, even the simplest evaluations are often quite demanding in terms of the resources and the time needed to be implemented, which may explain why formal evaluation studies are still uncommon (see Curzon and Kontoleon, 2016) .
In this study we show how a relatively simple counterfactual analysis can be implemented using regional statistical data on domestic and international tourist arrivals. We look at the particular case of a media campaign on big waves and its impact on the local economy of Nazaré.
Over the centuries, the big waves in Nazaré, an old fishing community on the western coast of Portugal (Oeste region), have been considered a threat to fishermen. But in 2010 the municipal company Nazaré Qualifica and the municipality of Nazaré launched a three-year media campaign involving private and public institutions to promote the big waves and tourism in the region. After this marketing media campaign the site became a more popular tourist destination. By providing the required "informational media infrastructure" that campaign allowed for the worldwide recognition of the value of the big waves. 3 The purpose of this study is to estimate the economic impact of that campaign on the local economy of Nazaré, using the number of arrivals in hotels between 2011 and 2014. Ideally, the impact of the "Big Waves" on the local economy would be measured by comparing the evolution of tourism in Nazaré with and without the big wave campaign. Since it is not possible to observe what would have happened without the campaign, we use a counterfactual analysis. We compare the counterfactual number of tourist arrivals in Nazaré with the observed data, accounting for confounding factors, such as the recent tourism boom in Portugal and the proximity to the two largest cities in Portugal (i.e. Lisbon and Oporto). 4 We also disentangle international and domestic arrivals from total arrivals, in order to understand how the media campaign impacted the two groups.
In the Oeste region, municipalities are relatively small and located very close to each other.
Therefore, the big wave media campaign in Nazaré migth have also affected tourist inflows to adjacent coastal municipalities. Since those municipalities have also been considered in the construction of our counterfactual measures, we further adapt our counterfactual analysis to account for such potential spillover effects.
In this study we also go beyond the traditional impact evaluation analysis in the literature and compare the revenues to the costs incurred with the "Big Waves". As stated by Felsenstein and Fleischer (2003) , a large local, expenditure-driven impact is not enough to infer the local gains, as taxpayers' money is often spent on helping in the organization of local activities. The authors conclude that only few studies take the costs into account, and, therefore, do not allow to fully estimate the impact on the local economy.
In addition, we show how this campaign has contributed to reduce seasonality in the municipality, an important concern of the Portuguese and EU policy makers for the tourist sector (see Turismo-2020 Turismo- , 2013 Eurostat, 2014) . 5 Based on these empirical findings, we discuss policy implications to the Oeste region that may help to reduce seasonality.
The remainder of the paper is organized as follows. Section 2 presents the case study. Section 3 describes the data and the methodology. Estimation results are discussed in Section 4, while Section 5 provides policy implications. The last section offers final remarks. Ancillary tables are presented in the Appendix.
Case Study
Nazaré is a small fishing town with an area of about 95.7 Km², located on the west coast of Portugal in the Oeste region. It is located about 120 Km to the north of Lisbon and 220 Km to the south of Oporto (see Figure 1 ). Its population is 12,810 inhabitants (INE Census, 2011) .
In this Atlantic region the climate is temperate. It has a low thermic amplitude throughout the year.
The summer months are usually dry while the winter months are rainy. This town is located in a typhonic valley and has long beaches along the bay (CMN-CLASNZR, 2005) . Praia do Norte is a well-known beach because of its big wave, which are due to the Nazaré Canyon, a seafloor feature that contributes to the uniqueness of the region.
The Nazaré Canyon cuts into the relatively narrow continental shelf at the Western Iberian Margin, between 39°20' and 39°40' N, and is oriented roughly perpendicular to the coast (running therefore in the East-West direction). This is one of the largest canyon systems in Europe with depths from 100 m to 5000 m in the Atlantic Ocean, affecting all ecosystems in Nazaré (Vitorino et al., 2002; Quaresma et al., 2007; Relvas et al., 2007) . Source: Authors' calculations using data from Direção Geral do Território (2016) and Quaresma and Pichon (2013) .
In the past, tourism demand in Nazaré was driven by religious beliefs, attracting many pilgrims to the Baroque Sanctuary of Our Lady of Nazaré, whose history dates back to the 14th century.
Nazaré has become a popular seaside resort with its traditional and cultural charm. The most recent attraction is the big waves in Praia do Norte. Figure 3 reports the gradual increasing trend in Nazaré's tourism in recent years. In 2007 the Nazaré municipality established a public firm, Nazaré Qualifica, to promote regional tourism and increase its competitiveness with respect to other worldwide tourist destinations. In 2009, Nazaré hosted for the first time the National Surfing Championship and the national bodyboard competition, "Sumol Nazaré Special Edition". While the bodyboard competition was focused on the big waves of Nazaré, the National Surfing Championship was focused on normal size waves. According to Nazaré Qualifica, the bodyboard event was more successful in attracting tourists than the National Surfing Championship. For that reason, Nazaré Qualifica focused on promoting Nazaré as a destination where the big waves are advertised as a unique feature of nature.
As mentioned above, the big waves gained greater public awareness only after 2010, when Nazaré After these municipal campaigns, Nazaré was recognized as a worldwide spot for big wave surfing, increasing its popularity as a tourist destination. This can be confirmed by using the Google search for the Nazaré destination. The Google trend search for "Nazaré Portugal" between 2006 and 2015 is in Figure 4 , showing the number of searches relative to the highest number of searches over the period examined herein. Overall, this upward trend of searches may suggest that the campaign launched in 2010 has contributed to the worldwide recognition of the value of the big waves provided by the ecosystem in Nazaré. This can also be confirmed by using Google Trends for the search term "Nazaré Big
Waves" between 2006 and 2015, in which searches are observed only after 2010 (see Figure 5 ). following Canada, Singapore, Austria, Hong Kong, and the Netherlands.
Methodology and Data
In this study we use data from Statistics Portugal (INE) from 2004 to 2014. These data account for arrivals at different types of establishments such as hotels, hostels, pensions, and others. 9 In order to estimate the impact of the "Big Waves" on the local economy, we compare the evolution of tourism in Nazaré with and without the media campaign. Since it is not possible to observe what would have happened without the campaign, we use a statistical methodology known as counterfactual analysis (Khandker et al., 2009; Asian Development Bank, 2011) . Examples of this approach in the tourism literature are provided by Felsenstein and Fleischer (2003) , who estimate the impact of local festivals on economic growth in northern Israel, and by Smeral and Weber (2000) , who estimate the impact of political events on the regional tourist flow in 20 countries.
The general objective of a counterfactual analysis for policy evaluation is to establish a cause and effect relationship between a particular intervention and the resulting outcomes. In this study the intervention is the media campaign on the big waves and the outcome considered is the number of tourist arrivals in Nazaré. Counterfactual scenarios are used to estimate the number of tourists that Nazaré would have attracted in the absence of the media campaign. A retrospective analysis prior to the media campaign is undertaken by selecting particular comparison groups that provide suitable baselines representing the hypothetical situation without intervention. Before proceeding with the discussion of the methodology, it is also worth keeping in mind that the media campaign started in Autumn 2010 and ended in 2012. Thus, we estimate the impact of the "Big Waves" since 2011.
We consider two counterfactual scenarios. Our first counterfactual analysis uses as a comparison group all the coastal municipalities in the Oeste region, excluding Nazaré. This selection is based on three reasons. First, those municipalities have the same distinguishing attractive factors as in Nazaré, namely sun, sand, and surf, except for big waves. Figure 6 presents the evolution in the number of visitors over time. The solid line stands for the number of visitors in the Oeste coastal municipalities excluding Nazaré, while the dashed line stands for the total number of visitors in Nazaré. As can be seen, both lines move upward together and the Nazaré visitors contribute significantly to the total number of tourists visiting the region.
A second reason for using the Oeste coastal municipalities as a comparison group is that they are also located between the popular tourist route between Lisbon and Oporto, the two largest cities in Portugal, and the most important urban tourism areas in the country. 10 The number of visitors in Lisbon and Oporto accounts for about 30% of the total visitors in Portugal. When tourists travel between Lisbon and Oporto, a distance of 300 km, using rented cars or tourist buses, it is possible that they visit Nazaré or any other Oeste region municipality and stay overnight.
Finally, a third reason for using the Oeste coastal municipalities as a comparison group is that they also shared in the recent boom in tourism in Portugal between 2010 and 2014. As shown in Figure   7 , the trend of tourism in Portugal is very similar to that observed in the coastal municipalities of the Oeste region (including Nazaré). Thus, to disentangle the impact of the "Big Waves" in Nazaré from the effect that might be due to the recent tourism boom in Portugal, the constructed comparison group should also reflect that recent change in trend. Oeste (exc. Nazaré) Portugal Portugal (Mainland) Oeste (exc. Nazaré)
In the first counterfactual analysis, we use the Oeste municipalities, excluding Nazaré, as the comparison or baseline group. The counterfactual number of tourists that would have visited Nazaré in case the media campaign had not taken place is estimated as the projected number of tourists in Nazaré given its past trend plus a correction of the change in trend that occurred after 2009 due to factors other than the big wave media campaign (mainly explained by the recent boom in tourism in Portugal). This change in trend is calculated from the observed change in trend in the number of tourists in the Oeste region. More specifically, we start by using data on tourist arrivals in Nazaré before the media campaign, that is, from 2004 to 2009, in order to obtain projections for the subsequent years. To make the projections we use the following equation:
where ( ) is the natural logarithm of the number of tourists in Nazaré in year t while trend stands for a linear trend, and is an error term. Next, we apply the same procedure but using data for the Oeste coastal municipalities, excluding Nazaré, and obtain projections of the corresponding number of tourists for the same years. The above mentioned correction of the change in the trend is then calculated for each year from 2011 to 2014 as follows: 11
where ( ) and ( is the projected numbers of tourists in Nazaré in year t obtained from equation (1), and Δ is the correction for the change in trend obtained from equation (2) .
Our second counterfactual analysis extends the previous one by accounting for a problem common to any counterfactual analysis: the presence of potential spillover effects occurring when the comparison group is also affected by the intervention. In our case, it may be the case that the estimated Oeste coastal trend was also affected by the Nazaré big waves campaign, even though the Nazaré's visitors were excluded from the comparison group. For instance, those who visited Nazaré because of the big wave could also have visited the neighboring coastal municipalities in Oeste. That is to say, there may exist a positive spillover effect of the big waves' media campaign in Nazaré on the adjacent coastal municipalities in Oeste such that:
where Δ is the Oeste coastal municipality change in trend that would occur without the big wave intervention and without any spillover effects, and /& 0 is the spillover effect caused on the Oeste coastal municipalities because of the Nazaré big wave campaign. To isolate this spillover effect, we first estimate the recent change in the growth rate of tourism in coastal municipalities that are located between Lisbon and Oporto but are not part of the Oeste region, as follows:
where ( (7) where Δ 2!* *3 is as in (5). This estimate properly accounts for any spillover effects that may have occurred.
Estimation Results
In this section we present and discuss the estimation results of the economic impact of the media campaign on the big waves on the local economy of Nazaré under the two scenarios described in section 3. We start by examining the impact on domestic visitors, followed by that on international visitors.
Domestic Visitors
The results for domestic visitors are presented in Figure 8 , where the solid line indicates to the observed number of visitors in Nazaré and the dashed and dotted lines indicate to the estimated number of tourists in Nazaré under scenarios 1 and 2, respectively. The differences between the solid line (observed data) and each other line (dashed or dotted line) illustrate to the impact of the media campaign. We also computed the estimated number of visitors for each scenario in Table 1 . Note that the projection of the number of domestic visitors to Nazaré in the absence of the media campaign in scenario 1 is based on past information (2004) (2005) (2006) (2007) (2008) (2009) ) and accounts for the coastal municipality trend. The projection in scenario 2 also takes into account the coastal municipality trend but excludes any spillover effect, as discussed in Section 3.
We observe a significant difference in the estimated number of domestic visitors to Nazaré to Nazaré would have occurred without the media campaign, when compared to the number of domestic tourists that would have been attracted in the first scenario.
We also test for the difference in the projected number of visitors in the absence of the media campaign by conducting statistical tests for differences in means. The null hypothesis is that the means of the projected number of domestic visitors between scenarios 1 and 2 are not different from each other. The null hypothesis is rejected at a 10% significance level (p-value=0.06),
suggesting the presence of a spillover effect.
International Visitors
The results for international visitors are reported in Figure 9 . The interpretation is similar to that of The results from counterfactual analysis in Table 2 suggest that the presence of spillover effects in the case of international visitors is even more statistically significant since the p-value is smaller (=0.00). In summary, the statistical tests comparing the observed data to the projected data for both domestic and international visitors indicate that the media campaign has significantly contributed to the recognition of the region (pvalue=0.00 for all scenarios).
Economic Impact of the "Big Waves"
In order to compute the impact of the media campaign in Euros, we obtained an estimate of the average individual expenditures per trip for international and domestic tourists in Nazaré from 2010 to 2014 by conducting an online survey to managers of hotel establishments in Nazaré. The data obtained from this survey from five hotels (out of eleven in 2010) are in Table 3 . The average individual expenditures per trip include all the payments at the hotel, including even payments for services to other companies such as car rentals, ticket sales for different activities, etc. These data do not include expenditures outside the hotel establishments such as in souvenirs' shops or restaurants, and can therefore be considered as lower bound estimates. The results related to the impact of the media campaign are shown in Table 4 . The overall estimated economic impact of the "Big Waves" is about 7.91 million Euros (scenario 1), and 10.08 million Euros (scenario 2), in 2012 prices, for the period 2011-2014. 13 As shown in this table, the largest estimates obtained are in scenario 2, in which the recent coastal municipality change in trend in tourism and the spillover effect of Nazaré are taken into account. 1,675,428 2,109,992 2,809,064 3,447,864 10,081,267 To give a sense of scale, the total impact estimates from Table 4 are compared to the total revenues of local hotel establishments. The results are presented in Table 5 . The estimated impact of the "Big Waves" ranges between 32.2% and 41% of the total revenue of hotel establishments for 2011-2014, depending on the scenario. 
Public Expenditures on the "Big Waves"
Besides estimating the revenues that can be associated with the media campaign, we also collected information on its costs (see Table A1 in the Appendix). For that purpose, we conducted face-toface interviews to stakeholders responsible for promoting the "Big Waves" campaign in order to obtain information about the financial support provided by public and private institutions between 2010 and 2013 that sponsored the campaign. Since the private companies that invested have most likely also benefited from that campaign, by advertising and promoting their brands and products to Nazaré's visitors, when accounting for the costs we consider only the expenditures incurred by the local municipality. 14 Overall, the total reported expenditures related to "Big Waves" were 283,847 Euros during 2010-2013 of which 26,948 Euros were public expenditures, that is, investment of the local municipality. 15 Even though public expenditures are less than the private ones, the involvement of the public sector in organizing events has the potential to attract visitors and businesses, as pointed out by Felsenstein and Fleischer (2003) .
Final Remarks
In the previous sections we provided evidence of the successful experience led by the municipality of Nazaré in attracting a rising number of visitors in recent years, namely, how an old fishing community can successfully promote its unique natural attributes by investing resources in making them visible to the world. Overall, the costs incurred with "Big Waves" were relatively small when compared to the estimated revenues obtained. The successful experience of Nazaré can be an example to other coastal municipalities that face similar challenges and have unique or featured natural or cultural attributes that may attract visitors at different times of the year. Not only can seasonality be reduced by increasing the number of visitors in low season, but adjacent regions can also benefit from positive spillover effects.
Seasonality is an important concern of EU policy makers (see Eurostat, 2014) , and Portugal is no exception. As reported in Eurostat (2014) , the number of nights spent in 2014 during the peak month (August) was 4.9 times greater than the number of nights spent in the off-peak month (January). Among the 28 European countries (from highest to lowest), Portugal is ranked in the 8 th position, after Denmark, Italy, and France. In the case of Nazaré, visitors are attracted by beaches in the region and all related recreational activities (generic interests) in the summer, as in other coastal regions in the country. However, by attracting visitors with specific interests, the worldwide recognition of the big waves contributed positively to reduce off-peak unused capacity of the hotels in Nazaré, as the waves occur only in the autumn-winter period. As shown in Figure   10 , the annual number of nights (solid line) in Nazaré increases, while the share of nights spent (dashed line) in July-September decreases. This suggests that tourists are visiting Nazaré for the whole year and not only in high season. Therefore, we may conclude that capitalizing on specific and/or unique local features may help to diversify the touristic offer, increasing the number of visitors throughout the year. Note: The data were obtained from the municipality of Nazaré. n/a stands for non-available data. Also, note that the ZON company is now renamed as NOS.
